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Objective.
The major purpose of this study was to document the modes of presentation, diagnostic
methods, clinical management, and outcome of gastric cancer as reported by tumor registries of
US hospitals and cancer programs approved by the American College of Surgeons.

Summary Background Data.
Gastric cancer continues to diminish in the US, but the stage of disease and survival outcome
after surgical resection is unchanged despite increased availability and sophistication of
diagnostic techniques. This is in contrast to the marked improvement in survival outcome in
Japanese and other Eastern series over the last decades. Possible reasons for the improved
Japanese results have been earlier detection secondary to active diagnostic surveillance of the
population and widespread adoption of aggressive surgical resection emphasizing wide-field
node (R2) dissection. Although selected US centers using the Japanese approach report better
survival data, the approach has not been widely adapted by US treatment centers.

Methods.
Tumor registries at American College of Surgeons (ACS) approved hospitals were mailed a study
protocol in 1987. They were instructed to review 25 consecutive patients with gastric cancer

treated in 1982 (long-term study) and 25 patients treated in 1987 (short-term study). A detailed
protocol included significant history, diagnostic results, staging, pathology findings, and treatment
results. The data forms on 18,365 patients were returned and analyzed (1 1,264 patients in the
long-term study and 7101 patients in the short-term study).

Results.
Of 18,365 patients, 63% were males. The median ages were 68.4 years in males and 71.9 years
in females. There was a history of gastric ulcer in 25.5% of the patients. Lesion location was upper
third in 31%, middle third in 14%, distal third in 26%, and entire stomach in 10% of patients (and
the site was unknown in 19%). Gastric resection was performed for 80% of upper third cancers

and 85% of distal third cancers; 50% of patients with total gastric involvement had gastric
resection. The extent of gastric resection varied according to location. For lower third lesions,
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subtotal gastrectomy was done in 55% of the cases, extended resection in 21 %, and total
gastrectomy in 6%. For proximal lesions, 29% had subtotal, 4.6% had total, and 41% had
extended gastrectomies (including esophagus), and 13.6% had dissection of celiac nodes. The
operative mortality rate was 7.2%. Staging (American Joint Committee on Cancer [AJCC]) was as
follows: 1, 17%; II, 17%; III, 36%; and IV, 31%. The overall survival rate reflecting deaths from all
causes was 14% among 10,891 patients diagnosed in 1982, and it was 19% in patients having
resection. The disease specific survival rate was 26%. The survival rate after resection was 19%
and 21% for lower and mid third cancers, 10% for upper third cancers, and 4% if the entire
stomach was involved. The stage-related survival rates were 50% (stage 1), 29% (stage 11), 13%
(stage ll), and 3% (stage IV). Among patients with pathologically clear margins, the survival rate
was 35% versus 13% in those with microscopically involved margins, and it was 3% in those with
grossly involved margins.

Conclusion.
This report of gastric cancer treatment by American College of Surgeons approved institutions in
the US provides an overview of the disease as commonly treated throughout the US. Although the
results are less favorable than those reported by centers with large institutional experiences with
this disease and are inferior to those of the Japanese and other Eastern centers, they suggest
potential for increasing survival by upstaging through earlier diagnosis and using resectional
techniques demonstrated to more adequately control local regional disease.

A patient care evaluation study of cancer of the stom-
ach was initiated by the Commission on Cancer of the
American College of Surgeons (ACS) in 1986 using data
collected by the tumor registries of the ACS approved
cancer programs throughout the US. Data on patients
diagnosed in 1982 comprised the long-term study, and
data recorded for patients diagnosed in 1987 formed the
short-term study. The major purpose was to document
the modes of presentation, diagnostic methods, clinical
management, and outcome of gastric cancer therapy in
the hospitals surveyed, as well as any change occurring
during the 1982 and 1987 time periods. The study pro-
vided an opportunity to assess the validity and use ofthe
staging system defined by the American Joint Commit-
tee on Cancer (AJCC) Staging'2 as a prognostic indica-
tor, to determine the current relationship of precancer-
ous benign conditions with gastric cancer,3-5 and to re-
view the use and yield of diagnostic efforts, such as
gastroscopy, during these two time periods. A major aim
was to review the pattern of care of these patients and to
determine treatment outcome as reflected by survival
and recurrence rates.

METHODS AND MATERIALS
The study protocol and the accompanying instruc-

tions were mailed to the tumor registries in the fall of
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1987. Two study periods were involved. In the short-
term study (1987), the tumor registrar was asked to re-
view 25 patients treated at the hospital from January
1987 through December 1987. For the 1982 study, 25
patients were enrolled in reverse chronological order be-
ginning in December 31, 1982. Primary gastric cancer
consisted ofall the sites listed in the International Classi-
fication of Disease in Oncology code from 151.0 to
151.9, including esophagogastric junction tumors. Ma-
lignant histologies included adenocarcinomas of various
types such as general adenocarcinoma, mucinous, papil-
lary, signet ring, tubular adenosquamous, diffuse type
and intestinal type, and undifferentiated carcinoma. Ex-
cluded were leiomyosarcoma, leiomyoblastoma, lym-
phoma, and squamous cancer of the stomach. Detailed
data-forms were tabulated and returned to the Commis-
sion on Cancer office with a receipt deadline of Septem-
ber 1, 1988.
The questionnaire requested information on age, sex,

race, previous benign gastric condition, previous gastric
surgery, initial diagnostic studies, initial diagnosis, and
the anatomic site of initial histologic diagnosis. Also re-
corded were the anatomic location and size ofthe tumor
and histology and histologic characteristics such as type,
grade, and Lauren's classification.6 The tumor was
staged according to the 1988 AJCC. Specific details
about the initial and subsequent therapy by surgery, ra-
diation, and chemotherapy were requested. The various
surgical procedures and types of gastric resection com-
monly used were listed. Removal of tissue beyond the
stomach was labeled as extended gastrectomy. The use
ofadjuvant therapy after surgery and the overall patterns
ofrecurrence and its treatment were recorded. When re-
sults are expressed as percentages, the figure is based on
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Table 1. AGE DISTRIBUTION BY SEX FOR PATIENTS WITH STOMACH CANCER
DIAGNOSED IN 1982 AND 1987 (WITH REFERENCE TO THE US CENSUS POPULATION

% Males % Females

Age (yr) 1982 1987 US Population* 1982 1987 US Population*

<19 0.3 0.1 31.3 0.2 0.5 28.5
20-29 0.4 0.2 18.5 0.5 0.9 17.6
30-39 1.6 2.3 15.7 2.3 2.4 15.1
40-49 5.9 6.4 10.8 5.1 4.2 10.6
50-59 16.3 13.0 9.3 12.4 9.8 9.7
60-69 28.9 29.0 7.6 23.0 22.8 8.7
.70 46.6 49.0 6.7 56.5 59.5 9.9
All patients 100% 100% 100% 100% 100% 100%
Total no. of patients
Median age 68.0 68.8 - 71.4 72.4 -

* 1984 population data, US Census.

the number of patients in whom data were recorded and
excludes patients in whom data were lacking. The extent
of resection beyond the stomach was noted and catego-
rized as resected (malignant or nonmalignant) or nonre-
sected (malignant, or nonmalignant or unknown). In ad-
dition, the resection of extra gastric organs such as the
colon, esophagus, gallbladder, omentum, pancreas, and
spleen and the extent of lymph node dissection were
noted. Information was requested regarding node dissec-
tions of the following sites: perigastric, gastric, common
hepatic, celiac, splenic, or other.

All data were processed using an in-house computer
and analyzed using standard statistical methods. Sur-
vival curves reflecting observed deaths from all causes
at each year were generated using the actuarial life-table
method, and differences among curves were analyzed us-
ing the Lee-Desu test statistic. All reported p-values are
two-sided and unadjusted for multiple comparisons.

RESULTS

The data on 18,365 patients with carcinoma of the
stomach were evaluated and collected from more than
700 ACS approved cancer programs throughout the US.
The short-term study (1987) included 7101 patients and
the long-term study (1982) included 11,264 patients.
Sixty-three per cent were males and 37% were females.
There were no differences between the 1982 and 1987
patients in age and sex distribution (Table 1). Ofthe total
series, 51.3% were older than 70 years. Among the fe-
males, 58% were older than 70 years versus 47.8% of the
male patients, suggesting that the disease occurs at an

earlier age in males than in females. The median age was

68.4 years for males and 71.9 years for females. In con-

trast, the median age of the population in the US during

the same period was 30 years for males and 32 years for
females.

Symptoms
Major symptoms included weight loss and abdominal

pain in more than half ofthe patients (Table 2). Nausea,
anorexia, or dysphagia was recorded in approximately
one third and melena in 20%. History included gastric
ulcer in 25.5%, duodenal ulcer in 7.5%, pernicious ane-
mia in 5.9%, gastric polyps in 3.5%, polyps in the large
bowel in 3.0%, achlorhydria in 1.8%, and polyposis in
the small bowel in 1.4%.

Table 2. SYMPTOMS PRESENT AT INITIAL
DIAGNOSIS (1982 AND 1987

STUDIES COMBINED)

Symptom
Total no. of new patients
Weight loss
Abdominal pain
Nausea
Anorexia
Dysphagia
Melena
Early satiety
Ulcer-type pain
Swelling-lower extremities

Previous history
Gastric ulcer
Duodenal ulcer
Pernicious anemia
Gastric polyps
Polyps in large bowel
Achlorhydria
Polyposis-small bowel

18,365
61.6%
51.6%
34.3%
32.0%
26.1%
20.2%
17.5%
17.1%
5.9%

18,365 patients
25.5%
7.5%
5.9%
3.5%
3.0%
1.8%
1.4%
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Table 3. DIAGNOSTIC AND
LABORATORY TESTS

Tests
Suggestive of

Tests Performed Cancer

1982 1987 1982 1987

Patients 11,641 7,311 - -
UGI 82% 66% 75% 74%
Abdominal CT 28% 64% 65% 67%
Gastroscopy 88% 93% 87.2% 87.0%

with biopsy - - 90.9% 93.6%
with cytology - - 74.4% 74.2%

Other tests
Abdominal sonogram 20.2% 19.3% 41.9% 40.6%
Liver scan 50.8% 17.3% 26.0% 32.6%
Chest CT scan 12.4% 22.9% 26.1% 39.5%
Bone scan 18.4% 12.7% 18.9% 22.3%
MRI 3.6% 3.4% 35.4% 48.1%

Diagnostic Methods

An upper gastrointestinal (GI) series was obtained in
82% of the 1982 patients, but only 66% of the 1987 pa-
tients (Table 3). The incidence of positive diagnosis for
cancer was the same (75% and 74%, respectively, ofthose
patients undergoing the GI series) in each of the time
periods. The use ofcomputed tomography (CT) scan in-
creased from only 28% ofthe patients evaluated in 1982
to 64% of those evaluated in 1987, with two thirds of
the tests suggesting cancer. Liver-spleen scan utilization
decreased from 51% in 1982 cases to 17% in the group
studied in 1987; about one third of these were suggestive
of cancer. Among other laboratory studies, the alkaline
phosphatase test was performed in 81% of the patients
and had abnormal results in 35%. Carcinoembryonic
(CEA) levels were determined in one third ofthe patients
and were positive in 43% ofthose studied. An alpha-feto-
protein (AFP) value was obtained in 2.9% ofthe patients
and was positive in 24% of those tested. Endoscopy was
performed in 88% of the patients evaluated in 1982 and
93% of those patients studied in 1987. Endoscopic visu-
alization suggested cancer to the observers in 87% of the
cases examined both in 1982 and 1987 (Table 3). Biopsy
specimens positive for cancer were obtained in 91% of
the group examined in 1988 and 94% of those examined
in 1987. The cytologic examination was positive for can-
cer in 74% during both time periods.

Lesion Location

The upper third ofthe stomach was involved by cancer
in 30.5% of the overall group. The middle third and
lower third of the stomach were involved in 13.9% and

Table 4. ABDOMINAL SURGERY
OPERATIVE RATE BY ANATOMIC
INVOLVEMENT (1982 AND 1987

STUDIES COMBINED)

Anatomic % of Patients Treated % of Gastric
Location Surgically (No.) Resections*

Upper third 74.1 (3,915) 79.9
Middle third 74.8 (1,794) 82.8
Lower third 85.8 (3,923) 85.0
Entire stomach 77.7 (1,362) 50.3
Other/unknown 69.9 (2,301) 70.4
All locations 76.9(13,295) 77.1

* Any surgery excluding bypass only, exploratory only, local excision only.
Total patient base = 18,365 patients.

26% ofthe patients, respectively. The entire stomach was
cancerous in 10% and the site was unknown in 19%.

Treatment

Management was primarily surgical in 77% and was
complemented by either chemotherapy and/or radiation
in 34.7% of the cases. Of the total group of 18,365 pa-
tients evaluated, 13,295 patients (72.4%) were explored;
of these, 77% had some form of gastric resection (Table
4). The frequency with which surgery was performed var-
ied according to the location of the cancer in the stom-
ach. Surgical exploration with or without biopsy, bypass,
or resection was done in 74% of the patients with upper
third and middle third lesions; in patients with lower
third cancers this number was 86%, and in those with
total stomach involvement it was 78%. Gastric resections
for upper, middle, and lower third lesions were per-
formed in 79.9%, 82.8%, and 85.0% of the cases treated
surgically, respectively. Only 50.3% of the patients with
entire stomach involvement who were treated surgically
underwent resection. The type of surgery varied accord-
ing to the location and extent of disease (Table 5). For
distal gastric cancers, subtotal or partial gastrectomy was
done in 55%, near total or total gastrectomies were done
in 6%, and extended gastrectomy (gastrectomy plus re-
section of other organs) was done in 21%; gastrectomy
not otherwise stated was done in 1.8%. In patients with
lesions involving the upper third of the stomach, 29.1%
had subtotal or partial gastrectomy, while 4.6% had
near total or total gastrectomies and 40.7% had extended
gastrectomies. The operative mortality rate (30-day)
was 7.2%.
The percentage of patients with extra gastric organ re-

section is shown in Table 6. The esophagus was included
in the gastrectomy in 25% of the patients. Gastric and
perigastric nodes were included with dissection in 47%
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Table 5. DISTRIBUTION OF TYPES OF
SURGERY BY ANATOMIC INVOLVEMENT
(1982 AND 1987 STUDIES COMBINED)

% of Anatomic Location

Upper Middle Lower Entire
Third Third Third Stomach

Type of Surgery (35.6%) (16.3%) (35.7%) (12.4%)

No. of patients* 3,915 1,794 3,923 1,362
Extended gastrectomy 40.7 26.9 21.1 25.3
Subtotal/partial

gastrectomy 29.1 38.1 54.7 8.1
Total/near total

gastrectomy 4.6 14.1 6.0 11.3
Gastrectomy NOS 1.9 2.4 1.8 1.9
Surg. of reg./distant
nodes only 1.7 0.7 0.7 2.1

Surgery, NOS 1.9 0.6 0.7 1.6
Exploratory only 16.9 12.3 8.6 44.0
Bypass only 1.8 2.6 5.6 4.9
Local excision only 1.4 2.3 0.8 0.8

100% 100% 100% 100%

*Total = 10,999 patients
Excludes 2,301 patients in whom location is unknown/other.

and 49%, respectively, and about 67% were cancerous. A
smaller number ofpatients had dissection ofextra gastric
nodes. This included dissection of celiac nodes (13.6%),
common hepatic nodes (6.2%), and splenic nodes (7.8%).
Metastases to extra gastric nodes occurred in 57% for ce-

liac lymph nodes and approximately 37% for common
hepatic lymph nodes and splenic lymph nodes (Table 7).

Pathology and Staging

The pathologic stages were designated according to the
International System (Table 8). Sufficient data were

available to define the pathologic stage size in 11,087 of
the 18,365 patients (60.4%).

Table 6. EXTRA GASTRIC RESECTION
ORGANS RESECTED DURING

GASTRECTOMY

No of Total No. Involved by
Organs Resections (%) Cancer (%)

Colon 747 (7%) 350 (45%)
Omentum 4,270 (41%) 1,799 (41%)
Spleen 2,378(23%) 241 (10%)
Pancreas 756(7%) 301 (38%)
Esophagus* 3,000 (29%) 2,314 (75%)

* Generally resected in conjunction with proximal gastrectomy.

Table 7. LYMPH NODE GROUPS
RESECTED DURING GASTRECTOMY

No. Resected* No. Involved by Cancer
Lymph Node Group (%) (%)

Gastric
Perigastric
Common hepatic nodes
Celiac nodes
Splenic nodes

4,813 (47)
5,009 (48.9)
634 (6.2)

1,393 (13.6)
802 (7.8)

3,193 (66.3)
3,460 (69.1)
235 (37.1)
793 (56.9)
301 (37.5)

* Ten thousand two hundred thirty-seven gastrectomies. Among patients having gas-
trectomy with clear margins, 4.7% had an R2 dissection of the second echelon of
nodes (celiac axis, common hepatic, and/or splenic nodes).

There were no differences in stage distribution be-
tween patients evaluated in 1982 versus those evaluated
in 1987. About 34% were equally divided between stages
I and II, 36% were stage III, and 30% were Stage IV.
Among those with stage I, 42% had highly favorable le-
sions (stage IA T 1 NOMO, tumor invading lamina propria
or submucosa). The tumor grade showed an inverse re-
lationship to pathologic stage (Table 8). Well-differenti-
ated tumors decreased from 46.1% (stage I), and 36.6%
(stage II) to 29.2% (stage III) and 24.2% (stage IV).
The major histologic types were adenocarcinoma

(84%), signet ring cell tumors (8.3%), mucinous cancers
(2.8%), and diffuse (1.4%) or intestinal (1.3%) and other
less frequent types (Tables 9 and 10). Lauren's classifi-
cation was applied to only 1669 patients: 55% were des-
ignated as diffuse, 31% as intestinal, and 5% as mixed
(Tables 9 and 10). Among the 949 adenocarcinomas,
47% were diffuse and 36% were intestinal. Of the 187
signet ring cell cancers, 87% were diffuse and 2% were
intestinal.

Survival
The 5-year survival for the 1982 cohort was expressed

as observed and specific for each pathologic stage reflect-
ing deaths from all causes. The overall 5-year survival
rate reflecting deaths from all causes was 14% among
9507 patients with histologically confirmed adenocarci-
noma diagnosed in 1982 (Fig. 1). The overall survival
rate after resection was 19%; the overall disease-specific
survival at 5 years (reflecting only deaths from this can-
cer) was 26%. The overall survival rates according to
stage were as follows: stage 1, 50%; stage II, 29%; stage
III, 13%; and stage IV, 3% (Fig. 2). The 5-year survival
rate was 59% for stage 1A (T 1 NOMO) and 44% for stage
lB (T2NOMO). The effect of margin involvement (com-
pleteness of tumor clearance), as determined pathologi-
cally, could be evaluated in 5496 patients with patho-
logic data available relative to involvement of the surgi-
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Table 8. ASSOCIATION OF TUMOR GRADE WITH PATHOLOGIC STAGE AT DIAGNOSIS
(1982 AND 1987 STUDIES COMBINED)

% of Tumors With Grade
Pathologic
Stage 1982 1987 Well/Mod./Diff. Poor/Undiff. Unknown Grade

17.1 %* 19.6% 46.1 37.9 16.0
11 16.9% 15.1% 36.6 50.5 12.8

III 35.5% 35.7% 29.2 59.1 11.7
IV 30.5% 29.6% 24.2 60.3 15.6

6,742 patients 4,345 patients

The per cent unknown grade is included in calculations.

cal margin after partial or total gastrectomy. Among
those with microscopically clear margins, the overall 5-
year survival rate was 28%, while it was 8% in those with
microscopically involved margins and 3.0% in those with
grossly involved margins. The 5-year survival rate after
complete resection of gross disease with clear margins
was 32% for lower third, 38% for middle third, and 20%
for upper third cases. The survival rate after complete
resection for entire stomach involvement was 12%. In a

subgroup reported as having all gross disease resected,
including distal and proximal margins, the survival was
35% in those with microscopically clear margins and
13% in those with microscopically involved margins
(Fig. 3).
The overall 5-year survival rate according to the most

common histologic types was 12% to 14% (adenocarci-
noma, signet ring, mucinous, and diffuse). Among the
less common types, papillary and intestinal types had
better 5-year survival rates (16% and 26%, respectively),
whereas patients with undifferentiated cancers had a rate
of 10% and those with adenosquamous cancer a rate of
4%. Survival rate correlated with degree oftumor differ-

Table 9. DISTRIBUTION OF PATIENTS
BY HISTOLOGY (1982 AND 1987

STUDIES COMBINED)

Histology No. of Patients

Adenoca 13,577 (84.3%)
Signet ring cell CA 1,333 (8.3%)
Mucinous adenoca 448 (2.8%)
Diffuse type adenoca 231 (1.4%)
Intestinal type adenoca 208 (1.3%)
Papillary adenoca 129 (0.8%)
Undifferentiated CA 124 (0.8%)
Adenosquamous CA 40 (0.2%)
Tubular adenoca 18 (0.1%)

A total of 16,108 patients (87.7%) had a histologic diagnosis.

entiation (grade) and ranged from 11% in poorly differ-
entiated cancers to 17% and 22% in patients with mod-
erate- and well-differentiated cancers (Fig. 4). The 5-year
survival rate according to Lauren's classification could
be evaluated only in 900 patients who were thus classi-
fiable and was 23% for the intestinal type, 18% for the
mixed type, 14% for "other," and 10% for the diffuse le-
sions (Fig. 5). There was a survival difference between
the intestinal and diffuse types (p = 0.001) (Fig. 5).
The overall survival rates according to stomach site are

given in Figure 6. Overall survival rates were highest in
patients with lower or mid gastric cancers (19% and 20%,
respectively), but were only 10% for upper third lesions
and less than 4% for lesions involving the entire stomach
(Fig. 6).

Survival According to Gastric Site and
Type of Surgery

Survival according to extent oftumor resected and the
gastric site in patients treated in 1982 is shown in Figures
7 and 8. Survival curves were generated according to the
type of gastrectomy performed, whether subtotal, total,
or extended gastrectomy, within each anatomic site in
patients treated in 1982.

Table 10. DISTRIBUTION OF PATIENTS BY
HISTOLOGY-LAUREN'S CLASSIFICATION
(1982 AND 1987 STUDIES COMBINED)

1982 1987

Diffuse 538 376
Intestinal 253 272
Mixed 46 44
Other 86 54
Not recorded 10,341 6,355
Other response

Examined in 1,679/18,365 = 9.1%.
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Figure 1. The overall survival rate reflecting mortality from all causes in
patients with gastric carcinoma diagnosed in 1982 was 14%.

In patients with distal gastric cancer, the 5-year sur-
vival rate was 34% after total gastrectomy versus 26% af-
ter subtotal resection and 21% after extended resections
(p = 0.01) (Fig. 7). In those with middle third gastric can-
cer, the survival rate was 38% after subtotal resection,
31% after total gastrectomy, and 25% if an extended re-
section was done (p = 0.06) (Fig. 8). In those with upper
third cancers or in those with entire stomach involved,
there were no differences according to type of resection
(Figs. 7 and 8).

Effect of Blood Replacement

Survival was not altered according to blood replace-
ment. There were no survival differences in groups re-
ceiving 1 or 2 units versus 3 to 4 units or greater then 4
units. In patients with stage I cancers only, there were

OIlI
0 1 2 3 4 5

Years after Daanosis
Figure 3. The overall 5-year survival rate according to completeness of
resection was 34% in patients with all gross disease resected whose mar-
gins were microscopically clear, 13% in patients whose margins were mi-
croscopically involved, and 6% in patients whose margins were grossly
involved (essentially palliative resection). The difference between "micro
clear" and micro involved or macro involved was significant (p = 0.0001).

survival differences in those receiving 1 to 2 versus more
than 4 units (p = 0.0043).

Patterns of Recurrence
In patients treated in 1982 with clear margins at time

of resection, 38.9% recurred, 48.7% had not recurred at
the time of this report, and 12.5% were unknown. The
distribution of type of recurrence differed somewhat ac-
cording to primary site (Table 1 1). The first recurrence
was local in 22%, regional in 19%, and distant in 59% of
the overall group. The median time to recurrence was
10.5 months (local and regional patterns), and the me-
dian time to distant metastases was 1 1.5 months. Among
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Figure 2. The overall 5-year survival rate according to pathologic stage
for patients diagnosed in 1982 was 50% for stage 1, 29% for stage 11, 13%
for stage ll, and 3% for stage IV. The 5-year survival rate in the subgroups
was 59% for stage IA, 44% for stage IB, 15% for stage IIIA, and 9% for
stage IIIB.
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Figure 4. The survival rate according to tumor grade was 24% for well-
differentiated, 17% for moderately differentiated, 1 1% for poorly differen-
tiated, and 10% for undifferentiated cancers. The difference between well
or moderately differentiated cancers versus poorly or undifferentiated can-

cers was significant (p < 0.0001).
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Figure 5. The survival rate according to Lauren's classification was 23%
in patients with intestinal types, 10% in those with diffuse type, and 18%
in those with mixed type. Diffuse versus intestinal, p < 0.001; mixed versus
intestinal, p = < 0.005.

420 patients with local recurrence, results of endoscopic
examination were positive in 58% and negative in 8%;
the examination was not performed in 24% or results
were unknown in 24%. Among 96 patients with recur-
rence in whom a CEA test was done, CEA was elevated
in half and normal in half. In patients with regional or
distant disease, the CEA was positive in about 56% of
the cases. The first recurrence was managed surgically in
27%, by chemotherapy in 32%, by radiation in 14%, and
by chemotherapy and radiation in 9%. Surgery plus che-
motherapy and/or radiation was given to 18% ofthe pa-
tients.

DISCUSSION
This American College of Surgeons patient care study

has reviewed diagnostic, prognostic, and therapeutic fac-
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Figure 6. Survival according to stomach site involved. The survival rate
was 19% to 21% for lower and middle gastric cancer, 10% for upper gas-
tric cancer, and about 4% for total stomach involvement. Upper versus
lower or middle gastric cancer, p < 0.001; all sites versus total stomach
involvement, p < 0.001.
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Figure 7. The survival rate according to extent of surgery for lower gastric
cancer showed apparent improvement to 34% with total gastrectomy ver-
sus 26% for subtotal and 21% for extended resections (p = 0.01). Survival
of patients with entire stomach involvement by cancer was not different
according to type of resection.

tors ofmore than 18,000 patients with gastric cancer for
whom data were collected at two time periods- 1982
(long-term study) and 1987 (short-term study). An ex-
tensive data base was collected and analyzed about a dis-
ease that in the early part of this century was a major
source of cancer death but that has decreased in inci-
dence over the ensuing decades.4
That gastric cancer is a disease of aging is demon-

strated by the fact that 47% ofthe cases in males and 59%
ofthe cases in females occurred in those who were older
than 60 years, and 48% of the males and 59% of the fe-
males were older than 70 years. In comparison to a pre-
vious North American study of 1241 patients diagnosed
before 1961, the current series has a higher percentage
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Figure 8. In patients with gastric cancer of the mid-stomach, the survival
rate was 38% after subtotal resection, 31% after total gastrectomy, and
25% after extended resection (p = 0.01). In patients with upper stomach
cancer, there was no difference according to extent of resection (survival
rate approximately 15-18%).
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of women (30% vs. 37%).2 This may reflect the aging of
America with women living longer, thereby allowing for
a greater occurrence of gastric cancer. The frequency of
symptoms appears to be lower than that noted in the ear-
lier study,2 again reflecting the possibility that patients
are seen earlier by physicians.
Among the major findings that emerged from this

study was the change in diagnostic methods during the
two time periods. Use of gastroscopy increased and use
of upper gastrointestinal barium study decreased. De-
spite increased use of endoscopy, there was no basic
change in the stage of disease; two thirds of patients still
presented with stage III and IV disease. This is in contrast
to the rapid improvement in detecting gastric cancer at
its early stage in Japan that correlated with mass screen-
ing with aggressive use ofendoscopy.7

Regarding patient history, gastric ulcer was recorded
in 26%, gastric polyps in 3.5%, and large bowel polyps in
3.0%. The relatively high frequency of bowel polyps
raises the question of a possible relationship between the
occurrence oflarge bowel polyps and gastric cancer. Pre-
vious studies ofsyndromes with large bowel polyps have
not shown an obvious relation to development ofgastric
cancer.5 The occurrence ofgastric polyps in patients with
polyposis syndrome has been recorded.
The high frequency ofgastric ulcer in the recorded his-

tory of gastric cancer patients emphasizes the need for
aggressive diagnostic and therapeutic approaches to this
entity. Although the incidence ofcancer in patients with
gastric ulcer is about 10% in the Adkins-Sawyer report,8
the high frequency in this study suggests that gastric ulcer
was either incorrectly diagnosed or perhaps under-
treated. Aggressive medical therapy for gastric ulcer over
a defined time period with prompt surgical intervention
for nonhealing ulcers has been advocated for years, but
this policy may not be commonly followed.9'10 A major-
ity of patients presented with classic symptoms ofgastric
ulcer, which indicates the need to upgrade diagnostic
efforts in these patients. The decreasing incidence of gas-

Table 11. DISTRIBUTION OF TYPE OF
FIRST RECURRENCE BY ANATOMIC

LOCATION OF PRIMARY STOMACH TUMOR
(1982 AND 1987 COMBINED)

Anatomic Location

Type of First Upper Middle Lower Entire
Recurrence Only Only Only Stomach

Local 202 (26%)* 52(18%) 113(17%) 25(22%)
Regional 131 (17%) 49(18%) 149 (23%) 21(18%)
Distant 432 (57%) 178 (64%) 389 (60%) 68 (60%)

Column per cents add to 100.

tric cancer may have dulled awareness ofthe need to doc-
ument healing of apparently benign gastric ulcers. Per-
haps in high-risk categories patients should be aggres-
sively screened. This might include patients with a long
standing history of gastric ulcer or gastric polyp, known
achlorhydria, previous peptic ulcer surgery (propensity
for gastric stump cancer), family history of gastric can-
cer, or polyposis syndromes.' 1-13
The histology most commonly reported in this large

series was adenocarcinoma (84.3%). The remaining his-
tologic subtypes were too fragmented and uncommon to
provide meaningful survival data. Lauren's classification
was employed in only a small portion of the series and
demonstrated an increased percentage of the diffuse
type, which correspondedly had a worse survival than
that ofthe other major (intestinal) type. The diffuse type,
which is more common in the Western series, is thought
to carry a worse prognosis than the intestinal type, which
is the more common variant in the Japanese series. The
prognostic significance of the Lauren's subtypes could
not be analyzed in this series because of small numbers.
Tumor grade also correlated with known prognostic fac-
tors. The well or moderately differentiated cancers were
more common in the less extensive tumors (46.1% in
stage I), whereas poor or undifferentiated tumors pre-
dominated in the more advanced disease (60.3% in
stage IV).

Surgical results are similar to those of other reported
Western surgical series. 14-18 Outcome is stage related. Pa-
tients with stage I and II disease had overall 5-year sur-
vival rates of 50% and 29%, respectively, after gastric re-
section, whereas the rates were 13% and 3% in those with
stage III and IV disease, respectively. Patients with Stage
I disease involving the middle third of the stomach in
whom all disease was resected with clear margins did the
best. The 5-year overall survival rate for this group was
61% (data not shown). The effect ofthe extent of surgical
resection on survival is difficult to assess because of the
heterogeneity of techniques by such a large group of
surgeons. Only a small percentage had dissection similar
to the Japanese R2 dissection. Only 13.6% had a celiac
node dissection, which is the minimal lymphadenec-
tomy in the R2 dissection. The pattern of first recurrence
in patients having resection with curative intent (clear
margins) was local-regional in 40% and distant in 60%.
The high local regional failure has been commented on
by others'9-21 and suggests the possible benefit ofa more
aggressive primary surgical resection (R2 dissection) as
well as the potential benefit of adjuvant radiation and/
or chemotherapy for high-stage patients. In this study,
however, adjuvant therapy was given to 665 (42%) of
1612 patients with clear margins after resection and pro-
duced no obvious survival difference compared to pa-
tients treated by surgery alone. This was not unsuspected
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Table 12. COMPARISON OF GASTRIC
CANCER RESULTS AS RECORDED BY THE

AMERICAN COLLEGE OF SURGEONS
(ACS) STUDY AND SELECTED

JAPANESE HOSPITALS*

Resected Patient
Incidence Survival (%)

Japan ACS Study Japan ACS Study

No. of patients
Stage
Stage II

Stage III

Stage IV
Overall survival

15,589
33.7
14.5
28.7
23.1
45.4%

18,365
17.1
16.9
35.5
30.5
14%

12,535
95.6
70.1
36.3
23.1
56.3%

10,237
50.0
29.0
13.0
3.0
19%

* Maruyama K. World J Surg 1987.
Collected from 56 Japanese hospitals nationwide (1967-73). Survival data corrected
for age.

in view of the lack of effective chemotherapy agents for
the disease.
Comparison with other large data bases such as those

collected from a review of 56 Japanese hospitals shows
large prognostic and staging differences (Table 12).7 The
Japanese data had a high frequency of stage I gastric can-
cer (34%) compared to the US series (17%), with fewer
stage III and IV (52%) cancers than the US (66%). The
overall survival rate of resected patients in the Japanese
series was 56.5% (corrected for age) versus 19% in the
ACS reviewed patients. Although there are problems in
comparing these two retrospectively collected data bases,
the large patient numbers perhaps permit some infer-
ences.

Not only was stage more advanced in the US series,
but the 5-year survival rate was also worse according to
stage. This may partly reflect that the Japanese series had
more complete resections ofthe primary tumor and dis-
section oflymph nodes and more careful pathologic stag-
ing. The Japanese patients were more likely to have an

aggressive node dissection compared to patients in the
US series, and were staged more adequately. In the US
series, patients probably were deemed to have less disease
than what truly existed (understaged). The surgical re-

sults are not only inferior to those recorded in the Japa-
nese series, but are also worse then that recorded in some
single institutional series in the US.22,23 The ACS series
more likely represents the true state of affairs overall in
the US. Although mass screening as done in Japan would
have the potential to upgrade survival by improving
stage of detected cancers, this is not considered feasible
because of the relatively low incidence of the disease in
the US. Perhaps the staging can be improved by earlier
referral for gastric surgery of patients with precursor le-

sions, i.e., nonhealed gastric ulcer or gastric polyps. Spe-
cial education of the surgeon in the requisites for ade-
quate gastrectomy with node dissection coupled with
effective adjuvant therapy23 may increase the survival of
patients with gastric cancer who are subjected to surgery.

References
1. Beahrs OH, Myers MH. Manual for Staging of Cancer. Philadel-

phia: JB Lippincott, 1988.
2. Kennedy BJ. TNM classification for stomach cancer. Cancer 1970;

26:971.
3. Correa P. The gastric precancerous process. Cancer Surv 1983; 2:

437-450.
4. Correa P. Clinical implications of developments in gastric cancer

pathology and epidemiology. Semin Oncol 1985; 12:2- 10.
5. Haas JF, Schottenfeld D. Epidemiology ofgastric cancer. In Lipkin

M, Good RA, eds. Gastrointestinal Tract Cancer, Memorial Sloan
Kettering Cancer Series. New York: Plenum, 1978, pp. 173-202.

6. Lauren P. The two histological main types of gastric carcinoma:
diffuse and so-called intestinal-type carcinoma: an attempt at a his-
toclinical classification. Acta Pathol Microbiol Scand 1965; 64:31 -
49.

7. Maruyama K, Okabayashi K, Kinoshita T. Progress in gastric can-
cer surgery in Japan and its limits of radicality. World J Surg 1987;
11:418-425.

8. Adkins RB, DeLozier JB III, Scott HW, Sawyer JL: The manage-
ment of gastric ulcers: a current review. Ann Surg 1986; 201:741 -
751.

9. Ladue JS, Muvison PJ, McNeer G, et al. Symptomatology and di-
agnosis of gastric cancer. Arch Surg 1950; 60:305.

10. Larsen NE, Cain JC, Bartholomew LG. Prognosis ofthe medically
treated small gastric ulcer: comparison of follow up data in two
series. N Engl J Med 1961; 164:119.

11. Stalsberg H, Taksdal S. Stomach cancer following gastric surgery
for benign condition. Lancet 1971; 2:1175-1177.

12. Nichols JC. Stump cancer following gastric surgery. World J Surg
1979; 3:731-736.

13. Toftgaard C. Gastric cancer after peptic ulcer surgery: a historic
prospective cohort investigation. Ann Surg 1989; 210:159-164.

14. Dupont JB Jr, Cohn I Jr. Gastric adenocarcinoma. Curr Probl Can-
cer 1980; 4:25.

15. Dupont JB Jr, Lee JR, Jr, Burton GR, et al. Adenocarcinoma of
the stomach: review of 1497 cases. Cancer 1978; 41:941-947.

16. Adashek K, Sanger D, Longmire WP. Cancer of the stomach: re-
view of consecutive 10-year intervals. Ann Surg 1979; 189:6- 10.

17. Scott HW, Adkins RB, Sawyers JL. Results ofan aggressive surgi-
cal approach to gastric carcinoma during a twenty-three year pe-
riod. Surgery 1985; 97:55-59.

18. Yan C-J, Brooks JR. A surgical management of gastric adenocar-
cinoma. Am J Surg 1985; 149:771-774.

19. Papachristou DN, Fortner JG. Local recurrence of gastric adeno-
carcinoma after gastrectomy. J Surg Oncol 1981; 18:47-53.

20. Gunderson LL, Sosin H. Adenocarcinoma ofthe stomach areas of
failure in reoperation series. Int J Radiat Oncol Biol Phys 1982; 8:
1-11.

21. MacDonald JS, Steele G, Gunderson LL. Cancer of the stomach.
In De Vita V, Hellmann S, Rosenberg SR, eds. Cancer, Principles
and Practice ofOncology. Philadelphia: JB Lippincott, 1989.

22. Shiu MH, Moore E, Sauders M, et al. Influence of the extent of
resection on survival after curative treatment ofgastric carcinoma.
Arch Surg 1987; 122:1137-1351.

23. Gastrointestinal Tumor Study Group. Controlled trial ofadjuvant
chemotherapy following curative resection for gastric cancer. Can-
cer 1982; 49:1116-1122.

Ann. Surg. *, November 1993


